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Microbial rights?
Charles S. Cockell S ynthetic biology and the increasing complexity of molecular biology have brought us to the stage at which we can synthesize new microorganisms. this has generated pressing questions about whether these new organisms have any place in our system of ethics and how we should treat them.
the idea that microbes might have some moral claims on us beyond their practical uses or instrumental value is not a new question. Microbiologist Bernard Dixon (1976) presciently asked whether it was ethical to take the smallpox virus to extinction at the height of the attempts of the World Health Organization in the 1970s to eradicate it. there is no unambiguous answer. today, we might still ask this question, but we might extend it to ask whether the destruction or extinction of a synthetic microbe that was made by humans is also ethically questionable or is such an entityin that it is designed-more like a machine, which we have no compunction in terminating? Would two lethal pathogens, one of them synthetic and one of them natural, but otherwise identical, command the same moral claims?
in a colloquial way, we might ask whether microbes have rights. in previous papers (cockell, 2004) i have discussed the 'rights' of microbes and further explored some issues about the ethics we apply to them (cockell, 2008) . Julian Davies, in a recent opinion article in EMBO reports (Davies, 2010) described my assertion that they should have constitutional rights as 'ridiculous'. although i did suggest that environmental law could be changed to recognize the protection of microbial ecosystems-which would imply statutory rights or protection-nowhere have i claimed that microbes should have 'constitutional' rights. Nevertheless, this misattribution provides a useful demonstration of the confusion that exists about exactly how we should treat microbes.
Few people are in any doubt that microbes should be conserved for their direct uses to humans, for example, in food and drug production, and their indirect uses such as the crucial role they have in the health of ecosystems. indeed, these motivations can be used to prioritize microbial conservation and protection efforts (cockell & Jones, 2009) . the crucial question is whether microbes have 'intrinsic value' beyond their practical uses. if the answer is 'no', then we should have no guilt about deliberately driving microbes to extinction for our benefit. However, there are people who feel uneasy with this conclusion, a feeling that calls forth more complex ethical questions. the question is whether microbes have some sort of 'interests' that make demands on our treatment of them that go beyond a mere utilitarian calculation. these arguments themselves question what we define as 'interests' and whether interests make demands on us. a microbe has no future plans or thought processes; the sorts of interests that are accepted as being of sufficient scope to place demands on our treatment of other human beings, for instance. However, microbes do have biological interests. a halophilic microbe might eventually die if it is dropped into freshwater. Does our know ledge of what is in the biological interests of a microbe mean that we must show it any consideration beyond practical uses? the answer is not obviously negative (taylor, 1981) , but even if we decide that it is, this does not let us off the hook quite yet.
there are other intrinsic value arguments that are more obscure, particularly those around the notion of 'respect'; the idea that we should show empathy towards the trajectory, however deterministic, of other life forms. these unquantifiable and controversial arguments might, nevertheless, partly explain any unease that we have in watching a group of people smash up and destroy some exquisite microbial mats, just because they were bored.
clearly, human instrumental needs do trump microbes at some level. if they did not, we could not use bleach in our houses, an absurd end-point raised in a 1970s science fiction story that explored the futuristic ramifications of full microbial rights, in which household bleaches and deodorants are banned (patrouch, 1977) .
However, we should not be so quick to ridicule ideas about microbial ethics and rights. although it might be true that phages kill a large percentage of the bacterial population of the world every few days, as Julian Davies points out, human society has achieved an unprecedented capa city for destruction and creation. Our ability to poison and disrupt habitats has been un quantified, with respect to the loss of microbial species. Both synthetic biology and bioterrorism raise the spectre of creating new organisms, including pathogens, which we might need to control or delibe rately pursue to extinction. Dixon's dilemma about the smallpox virus, raised more than 30 years ago, has become an urgent point of discussion in the ethics of molecular biology and microbiology.
